Double-transduced MDCKII cells to study human P-glycoprotein (ABCB1) and breast cancer resistance protein (ABCG2) interplay in drug transport across the blood-brain barrier.
P-glycoprotein (P-gp/ABCB1) and breast cancer resistance protein (BCRP/ABCG2) combination knockout mice display disproportionately increased brain penetration of shared substrates, including topotecan and several tyrosine kinase inhibitors, compared to mice deficient for only one transporter. To better study the interplay of both transporters also in vitro, we generated a transduced polarized MDCKII cell line stably coexpressing substantial levels of human ABCB1 and ABCG2 (MDCKII-ABCB1/ABCG2). Next, we measured concentration-dependent transepithelial transport of topotecan, sorafenib and sunitinib. By blocking either one or both of the transporters simultaneously, using specific inhibitors, we aimed to mimic the ABCB1-ABCG2 interplay at the blood-brain barrier in wild-type, single or combination knockout mice. ABCB1 and ABCG2 contributed to similar extents to topotecan transport, which was only partly saturable. For sorafenib transport, ABCG2 was the major determinant at low concentrations. However, saturation of ABCG2-mediated transport occurred at higher sorafenib concentrations, where ABCB1 was still fully active. Furthermore, sunitinib was transported equally by ABCB1 and ABCG2 at low concentrations, but ABCG2-mediated transport became saturated at lower concentrations than ABCB1-mediated transport. The relative impact of these transporters can thus be affected by the applied drug concentrations. A comparison of the in vitro observed (inverse) transport ratios and cellular accumulation of the drugs at low concentrations with in vivo brain penetration data from corresponding Abcb1a/1b⁻/⁻, Abcg2⁻/⁻ and Abcb1a/1b;Abcg2⁻/⁻ mouse strains revealed very similar qualitative patterns for each of the tested drugs. MDCKII-ABCB1/ABCG2 cells thus present a useful in vitro model to study the interplay of ABCB1 and ABCG2.